Residues Of Antibiotic In Poultry Meat by Idrees, Hala
 
 
 
RESIDUES OF ANTIBIOTIC IN POULTRY MEAT 
 
  
 
 
By 
 
 
Hala Idrees Mohammed Salih 
(B.V.Sc, 2002 University of Nyala ) 
 
 
 
Supervised by 
 
 
Dr. Tawfig ElTigani Mohamed 
(B.V.Sc., M.VSc., ph.D) 
 
 
 
A thesis submitted to the University of Khartoum 
In partial fulfillment for the requirements for the degree of Master of 
Tropical Animal Health, (U. of Khartoum) 
 
 
 
Department of Preventive Medicine and Veterinary Public Health, 
Faculty of Veterinary Medicine, University of Khartoum 
 
 
 
 
February -2006  
 
 
  
 
 
 
 
 
 
 
I dedicate this work for my parents, brothers, sisters, 
family and my all friends 
 
 
 
 
 
 
 
 
  
 
 
 
Firstly, the thanks and praise be to the God, for giving me the 
strength and patience to achieve this work. 
Deep appreciation and gratitude is due to my supervisor Dr. Tawfig 
Eltigani Mohamed- Department of Preventive Medicine and Public 
Health –Faculty of Veterinary Medicine –University of Khartoum, for his 
constructive guidance and encouragement through out this work. 
My great thanks to staff micro –laboratory of department of preventive 
medicine and public health , faculty of vet – medicine , University of 
Khartoum . 
Also special dept of gratitude is due to Mr. Amjed Hamid, Ms. Zeinab 
Eltayeb   and Ms. Tahani Hassan  . I am also grateful thanks to my family 
, and  friends. 
 
 
 
 
 
  
  
  
  
  
  
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﻌﺭﻓﺔ ﻭﺠﻭﺩ ﺒﻘﺎﻴﺎ ﺍﻟﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﻭﻴﻪ ﺍﻟﻤﻭﺠﻭﺩﻩ ﻓـﻲ 
 ﻋﻴﻨﺔ ﺃﻨﺴﺠﺔ ﻜﻠﻲ ﻭﻋﻀﻼﺕ ﻭﻜﺒﺩ 061ﺘﻡ ﺠﻤﻊ . ﻟﺤﻭﻡ ﺍﻟﺩﻭﺍﺠﻥ ﻓﻲ ﻭﻻﻴﺔ ﺍﻟﺨﺭﻁﻭﻡ 
  .ﻭﺍﻟﻤﺠﺎﺯﺭ ﻟﻠﺩﻭﺍﺠﻥ ﻋﺸﻭﺍﺌﻴﺎﹰ ﻤﻥ ﺍﻷﺴﻭﺍﻕ 
ﺘﻡ ﺍﺨﺘﺒﺎﺭ ﻫﺫﻩ ﺍﻟﻌﻴﻨﺎﺕ ﻟﻭﺠﻭﺩ ﻤﺘﺒﻘﻴﺎﺕ ﺍﻟﻤﻀﺎﺩﺍﺕ ﺍﻟﺤﻴﻭﻴـﻪ ﻋـﻥ ﻁﺭﻴـﻕ 
ﻲ ﻭﺒﺎﻟﻁﺭﻴﻘﻪ ﺍﻟﻤﻴﻜﻭﺒﺎﻴﻭﻟﻭﺠﻴﻪ ﺤﻴﺙ ﺘـﻡ ﺍﺴـﺘﺨﺩﺍﻡ ﺴـﻼﻟﺔ ﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻨﺸﺎﻁ ﺍﻟﺘﺜﺒﻴﻁ 
 ﻭﻜﺎﻨﺕ ﻨﺘﻴﺠـﺔ ﺍﻟﻌﻴﻨـﺎﺕ ﺍﻟﻤﻭﺠﺒـﻪ ﻜﻠـﻲ  silitbus sullicaBﺍﻟﺒﻜﺘﺭﻴﺎ ﺍﻟﻌﺼﻭﻴﺔ 
  %.01ﻭﻜﺒﺩ % 74.11، ﻋﻀﻼﺕ % 36.42
ﻗﺩ ﺃﻭﺼﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺒﻌﺩﺩ ﻤﻥ ﺍﻟﺘﻭﺼﻴﺎﺕ ﻟﻼﺭﺘﻘﺎﺀ ﺒﺼﺤﺔ ﻟﺤﻭﻡ ﺍﻟﺩﻭﺍﺠﻥ ﻓـﻲ 
  .ﺍﻟﺴﻭﺩﺍﻥ
  
  
  
  
  
 
 
 
This work is to detect residual antibiotics in marketable poultry meat 
and slaughter houses of the Khartoum State. 
Total of 160 samples for kidney, muscles and livers tissue were collected 
randomly from the market and slaughter houses. 
The inhibition activity was detected by microbiological methods using Bacillus 
subtilis as the test organism. 
Positive percentages were 24.63% for kidney 11.47% for muscles and 
10% livers.    
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INTRODUCTION 
 
 In the Sudan there is a need for food regulatory control programmes to 
ensure. Specification for antibiotic residues are essential to avoid the health 
risks that could occur and to comply with the standards for the export trade 
(Codex Alimentarius Commission, 1993).  
 The improper use of such antibiotics could result in unsafe tissue 
residues. These substances were demonstrated in kidneys, liver and muscles 
tissues derived from market. 
 Antibiotics uses in feed for animal production: they were used as 
therapeutic agents to control infection by pathogenic bacteria, as prophylactic 
agents to take precautions against infections and as growth promoters. 
Scientific information of the antibiotic hazards from poultry meat will 
help in the development of internal and external food trade in addition to the 
benefits of health protection. 
The risks of improper use of antibiotics in poultry were reflected 
especially in bacterial resistance and allergic reactions.  
Monitoring antibiotic residues is important in the Sudan to avoid the 
occurrence of unsafe level. The finding of this study may help in the 
establishment of a good meat hygiene.  
Objectives Of This Work Are:  
To observe the incidence of antibiotic residues in poultry meat in Khartoum 
State, to detect antibiotics encountered and to determine their presence in 
poultry meat. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER ONE 
REVIEW OF LITERATURE 
 
A. History of Antibiotics 
 Alexander (1985) stated that Pasteur and joubert discovered in (1877) , 
that certain common air bacteria stopped the growth of anthrax bacilli. The 
bacterial species was pseudomonas aeruginosa from which enzyme pyocynase 
was extracted. However , the inhibiting property of the extract was of no 
clinical importance because the substance was too toxic to use in animals.  
Penicillin was discovered in (1929) by Alexander Fleming when staphylococci 
growth on agar plates was inhibited by contamination with the mould 
Penicillium notatum. Fleming called the substance that inhibited the growth of 
staphylococci, penicillin. He showed that it non-toxic and could be used as 
antiseptic, but his early attempts to purify the antibiotic substance failed. 
 Alexander (1985) also pointed out that in 1940 Florey and Chain 
succeeded in the isolation of purified concentrated preparation of Penicillin. 
They showed that when penicillin was acidic it was passed into an organic 
solvents from which it could be recovered by shaking with water and alkali. 
  
B. Definition of the term Antibiotic 
 The term   antibiotic meant any microbial product which inhibited or 
killed certain microorganisms (Singelton, 1995) they were by - product of 
cellular metabolism of soil microorganisms. The term was also used to describe 
natural, semi-synthetic or wholly synthetic substances that can inhibit or kill 
microorganisms.  
 Antibiotic an agent produced by a microorganism or semi-synthetically 
that has the ability to inhibit the growth of or kill (Boyce and Wanamaker, 
2000). 
C. Properties of Antibiotics 
 Antibiotics with broad specterum activity were described by Singleton 
(1995) to kill or inhibit many bacterial species whether Gram-positive or 
Gram-negative, which had narrow spectrum acted on a narrower range of 
bacterial species. Natural antibiotics could be modified in the laboratory to 
form a semi-synthetic antibiotic having a wider specterum activity than that of 
the original. 
 Brander and Pugh (1977) reported that antibiotics are all bacteriostatic, 
that is, in suitable concentration, they prevent the growth and division of 
bacterial cells. Some antibiotic are also bactericidal and destroy bacteria when 
conditions are suitable: bacteriolysis, or solution of bacterial bodies occurs in 
some cases. 
 Brander and Pugh (1977) summarized the main modes of action of 
antibiotics as follows: replication of the nucleic acids of the bacterial cell is 
prevented directly by nalidixic acid and rifamycin and indirectly by 
sulphonomides. Also their Effect on DNA or RNA. 
 Some antibiotics act by interfering with normal development of protein 
combination necessary for bacterial growth.  
 Most antibiotics which act at cell wall interfere with the later stages of 
the cell wall synthesis. Bactracin, for instance, interferes with the 
phospholipids carrier which carries wall materials from the center of the cell to 
the cell wall structure. 
 The erapeutically the most important agents which act on the cell 
membrane are the peptides. They consist of circular molecules which when 
they attach to the membrane modify and bring about lysis of cell. 
D. Types of Antibiotics 
 a. The Beta-lactam antibiotics : they were described by Alexander 
(1985) as  molecules including four-membered  nitrogen atoms in 
each molecule and they acted by distributing  the synthesis of the cell 
wall envelope in growing bacterial cells. These types were observed 
to active penicillin binding protein and inhibit peptidoglycan 
synthesis in growing cells and to destroy Beta-lactamase which 
affect the Beta-lactam ring. They included: penicillin 
benzylpenicillin, phenethicillin, methicillin, cloxacillin, ampicillin, 
amoxicillin, naphacillin, flucloxacillin, carbenicillin and other 
derivatives. 
The  moulds penicillium natatum and penicillium chrysogemum were 
used for producing penicillin (Alexander, 1985). Penicillium 
chrysogemum in the presence of phenylacetic acid produced 
benzylpenicillin and in the presence of phenoxyacetic acid, astrain of 
acid, the nucleus of penicillin , which permitted synthesis of a large  
number of penicillins.  
Boyce and Wanamaker, (2000) reported that penicillins bind 
reversibly with enzymes, called penicillin-binding proteins, outside 
the bacterial cytoplasmic membrane. These enzymes are involved in 
cell-wall synthesis and cell division, and when this binding occurs it 
increases the internal osmotic pressure and rupture the cell. 
Some bacteria produce Beta-lactamase (penicillinase), which 
increases bacteria's resistance by converting penicillin to inactive 
penicillic acid. 
Brander and Pugh (1977) stated that penicillin is active against 
Gram-positive organisms and with a few exceptions inactive against 
Gram-negative organisms. The antibiotic interference with the 
assimilation and concentration of glutamic acid within the bacterial 
cell it has been suggested that penicillin also interferes with 
nucleotide balance within the cell. 
The benzylpenicillin (FAO, 1991) molecular formula was given as 
C16 H8N2O2S and called the sodium salt of carboxylic acid. It was 
described to have molecular weight 334.83. the amophorus white 
powder in moisture broke to penicilloic acid. Sodium 
benzypenicillin's (PEN-G) white crystals were described to be 
soluble in water, isotonic saline, glucose solutions, primary alcohol;s 
and glycerol and insoluble in acetone, ether, chloroform and mixed 
oils. 
The rate of absorption, clearance and elimination of benzylpenicillin 
was reported by FAO (1991) to be influenced by the age of the 
recipient, formulation, route of administration , derivatisations, 
specially as procaine benzylpencillin and disease status. Benzyl 
penicillin was observed to be rapidly cleared from the blood through 
the kideney and execrated into urine unchanged. The renal 
mechanisms involved two types of excretions, glomerular excretion 
and proximal tubular secretion.  
The cephalosporin (Griffin et. al, 1988) abeta-lactam antibiotic 
drived from astrain of the pail fungus cephalosporium acremonium. 
The extracted semi-synthetic cephalosporins were similar to 
pencillins in having anudens of 7-amino-cephlosporinic acid. In 
bacterial cells they prevented transpeptidation between 
peptidoglycan strands (Al-Masaudi rt. al , 1991). 
Cephaloridine, one of the cepha;osporins was used as alternative to 
ampicillin for treating Gram-positive bacterial infections and 
excreted via the kidney by glomerular filtration (Alexander, 1985). 
b. Aminoglycosides.  
They were described by Gingeton (1995) to be bactericidal. Their 
group contained anikacin, gentamycin, kanamycin, neomycin and 
streptomycin. They were found active against both Gram-positive 
and Gram-negative bacteria. They acted by binding to one or both 
subunits (6 OS and 4OS) of the ribosome and inhibiting translocation 
in protein synthesis. 
The structure of streptomycin is complex consist of the hydroxylated 
base, streptidine, which is linked glycosidally with adisacharide type 
of compound known as streptobiosamine; this compound is in turn 
formed a sugar, streptose, and N-methyl-I-glucosamine (Brander and 
Pugh, 1977). 
Streptomycin was obtained from streptomycin griseus and 
chemically it consisted of nitrous, base of streptidin and 
streptobiosamine (Pyatkin and Knvoshein, 1980). Streptomycin was 
a base and forms salts with acids. Its salts are readily soluble in water 
but insoluble in organic solvents. 
Aminoglycosides work by inhibiting protein synthesis, thereby 
impeding bacterial cell division. As mentioned earlier, they have a 
broad spectrum but should be used only in specific cases of gram-
negative infections. Streptococcal species of bacteria do not show 
much sensitivity to aminoglycosides (Ettinger, 1993). They are 
mostly not effective against anaerobic bacteria (Boyce and 
Wanamaker, 2000). 
Brander and Pugh (1977) showed that streptomycin my be 
bacteriostatic or bactericidal in vitro depending in such factors as 
concentration, pH, culture medium and on the particular organism 
involved. In vivo in adequate concentration, the action is usually 
bactericidal. 
According to Alexander (1985) streptomycin inhibited  protein 
synthesis and translation of genetic code. As it was highly-polar 
compound streptomycin required active process in crossing the cell 
membrane. This involved electron transportation, oxidative 
phosphorylation and respiratory quinines in the cell membrane. 
Streptomycin is excreted by glomerular filtration in the kidney and 
about one-third of the drug is band to and not pass glomerulus. 
Neomycin which was obtained from streptomyces frachiae was 
found to be water soluble compound similar to streptomycin in 
chemical structure, antimicrobial activities and pharmacologically. 
It was poorly absorbed (two to ten per cent) from the intestinal tract 
in man or animal and was collected in the kidney and to a less 
extends in the liver. It was metabolized by phosphorylation, a 
denylation and acetylation in the digestive tract. Absorbed Neomycin 
was reported to be excreted via kidney through glomeruler filtration 
(FAO, 1995). 
Aminoglycoside gentamicin was produced by fermentation of 
Micromonospora purpurea (WHO, 1995B). 
It was a mixture of basic, water-soluble compounds containing the 
aminoclitol 2-dexystreptamine and two amino sugars. There were 
also minor components, which might be present in formulation as the 
sulphate salt and used for the treatment of different bacterial 
infections in poultry and cattle. For food producing animal's 
combinations with benzyl-penicillin, ampicillin and cloxacillin were 
used. It was poorly absorbed from gastrointestinal tract. Parental 
doses were distributed into the extracellular  fluid, into the cortex of 
the kidney and the inner ear. Gentamicin residues were 
approximately 400 times high's in kidney cortex than in skeletal 
muscle. 
Shakarian at.al (1976) showed the effect of different methods of 
culinary treatment on the residual amounts of streptomycin and 
oxytetracycline in the meat and edible viscera (liver, muscle 
stomach) of egg-layer hens and in the eggs. Under the effect of heat 
treatment (cooking, autoclaving) the amount of streptomycin and 
oxytetracycline in the meat and edible viscera of chicken was found 
to decrease gradually by comparison which the initial one, with 
oxytetracyclin, declining more intensively. 
Alexander (1985) reported that had a widest range of antibacterial 
activity and the advantage of resisting destruction by 
aminoglycosides inactivating enzymes. Other aminoglycosides 
include tobramycin which was administered with penicillins to 
control pseudomonas infections, framycetin which was used for the 
treatment of intestinal infections in calves and poultry. 
C. The tetracycline 
Boyce and  Wanamaker, (2000) defined that Tetracyclines are 
available for oral and parenteral administration. The most common 
tetracyclines used in clinical practice tetracycline, oxytetracyline, 
doxycylin, and minocycline. Once ademinstered ,tetracyclines are 
quickly distributed throughout the tissues, and in some instances they 
penetrate into the CNs. Very little metabolism occurs with most 
tetracyclines. Causing them to be eliminated in the active form. 
Elimination mostly occurs by glomerular filtration, but in some 
instances biliary excretion occurs. 
Tetracyclines work by inhibiting protein synthesis, thereby impeding 
bacterial cell division. They offer abroad spectrum of activity against 
gram-positive and gram-negative bacteria. They are bacteriostatic, 
although at high dose concentration they may become bactericidal 
(Boyce, and Wanamaker, 2000). 
It was shown by Singelton (1995) that tetracyclines acted by binding 
to ribosomes and inhibited the binding of aminoacyl-transfer ribo-
nucleic acid (+RNA) to specific sites of the dioxyribo-nucleic acid 
(DNA). 
Antibiotic producing potentialities of the streptomycetes following 
the discovery of streptomycin resulted in the announcement by 
Duggar in (1948) of a new species of actinomycete streptomyces 
aureofaciens and a new antibiotic, given the name Aureomycin 
(Brander and Pugh, 1977). 
Tetracyclines formed odourless, yellow bases which were insoluble 
in water but were soluble as hydrochloride (Alexander, 1985). 
According to FAO (1991) oxyetracycline was described as highly 
active and broad-spectrum antibiotic. It was presented as amphoteric 
base compound, hydrochloride salts or as quaternary ammonium salt 
complex. The solubility of the base salt varied widely with pH. At 
23°C it had minimum solubility at pH 5 of 500 mg/ml at pH 9. 
Oxytetracycline crystals did not loose their potency on heating for 4 
days at 100°C. The amphoteric base of oxytetracycline formed salts 
with acids and bases. The hydrochloride salt was the most common 
form of oxtetracycline in parental water-soluble animal health 
products. In pure state hydrochloride oxytetracycline crystals showed 
less than five percent inactivation after four-month storage at 50°C. 
aqueous solutions of hydrochloride salts were stable for at least 30 
days at 25°C and pH 1.0 to 2.5 solution held at pH 3.0 to 9.0 showed 
no detectable loss in storage at 5°C for 30 days. 
Resistance to tetracycline occurs in the same way as with the other 
tetracyclines but, though cross-resistance does occur, tetracycline 
will occasionally give a good result where the other two have failed. 
However, where resistance has occurred to one of tetracyclines, an 
entirely unrelated antibiotic should be used in preference to another 
of the tetracycline group (Brander and Pugh, 1977). 
Chlortetracycline residues in fat were one-ninth or less to those 
found in kidney because it depleted rapidly (WHO, 1995 A). 
d. The chloramphenicol. 
The  biosynthesis from streptomyces venezuelae. Its use initially 
similar in principle to that used for the manufacture of other 
antibiotics (Brander and Pugh,1977) . 
Chloramphenicol was described by singleton (1995) to be a 
bacteriostatic agent acting on the 50 S ribosomal subunits causing 
the inhibitions of transpeptidation in protein synthesis. This means 
that it blocks the transfer of aminoacids from RNA to poly peptide 
chain on the ribosome and interferes with messenger ribonucleic acid 
(RNA). 
Chloramphenicol was reported by FAO (1994) to be rapidly 
absorbed whether administered via oral or parental route. The drug 
reached the maximum concentration in blood in one to five hours. 
Due to its low molecular weight, which was described less than 500 
deltons, the major route of excretion in cattle was via the kidneys 
into the urine. Experiments showed that in 96 hours after 
administration. In cattle the concentration in urine was 55.5 per cent 
of the administrated does.  
Boyce and Wanama Ker (2000) , showed that chloramphenicol  is 
abroad – spectrum antibiotic with action against gram – negative and 
gram – positive bacteria. It is readily absorbed in - to tissues and 
body fluids after administration. Chloramphenicol  is metabolized by 
the liver excreted through the kidneys in to the urine   
chloramphenicol  is very stable and should not be used in food- 
producing animals because residual amounts of the drug can be left 
in meat, milk or eggs.  Chloramphenicol should not be administrated 
simultaneously with Penicillin, Streptomycin, Cephalosporin's  
(Boyce and Wanamaker ,2000).  
e. The Poly peptide anti biotic  
These were described as a family of antibiotics (Alexander,1985). 
They included poly mexin , bactricin and neomomycin. Poly-mexin 
were obtained from bacillus poly myxa . There were several poly-
mexin which were basic poly-peptide. There were in the form of salt 
with mineral acids. These salts were water soluble and stable. Poly-
mexin B was the only member of poly-myxins 
  Boyce and Wanamaker (2000). Showed that poly-myxin B and 
bacitracin are restricted to topical skin and ophthalmic applications. 
These drugs are often combined with other drugs e.g. neomycin in 
topical skin and ophthalmic ointments. 
Bacitracin was described by Alexander (1985) as ploy-peptide 
antibiotic obtained from Bacillus subtilis.  It was active against many 
gram-positive bacteria. Its action was by blocking the incorporation 
of nucleotides into cell wall. 
f. Sulphonamides.  
sulphonamides were antibiotics (Dixon et. al , 1993), these drugs 
were derived from suphanilamide. The were many types. In human 
medicine they were replaced by more modern antibiotics. The use in 
animals was due to their low cost and effectiveness. 
Boyce and Wanamaker, (2000) showed that sulphonamides, or sulfa 
drugs, are antibacterial that offer a relatively broad specterum of 
activity against gram-positive and gram-negative bacteria. The most 
common sulfonamides used in veterinary medicine are sulfadiazine, 
sulfasoxazole, and sulfadimethoxine. Trimethoprim, pyrimethamine, 
and ormetoprim are commonly combined with sulfonamides to 
enhance their therapeutic index sulphonamides were absorbed from 
the gastrointestinal tract (Burtis and Ashwood, 1991). Once absorbed 
they were bound to protein mainly to albumin. The metabolism of 
sulphanamides was shown via N-acetylation. The product of 
metabolism had no antimicrobial activity. 
g. The Quinolones. 
They were reported by Renolds (1993) as a group of synthetic 
antibiotics. The term had been used as generic name. This group 
included nalidixic acid, anaphthyridiene derivatives, cinoxacin, 
acinnoline derivative, pipemidic and piromidic acids, and 
pyridopyrimidine derivatives. 
Nalidixic acid an active antibiotic against gram-positive bacteria due 
to its supercoiding activities of the gyrase (Singelton, 1995). The 
enzyme gyrase was found to be involved in DNA  replication. 
Bactericidal concentration were achieved in urine, thus used in 
humans for treating urinary tract infections (Renolds, 1993). 
Modification of naldixic acid. Produced many cinoxacin and 
acrosaxacin, acrosaxcin, non of these were considered significant 
clinically over Naldixic acid. 
Flumequine abroader spectrum antibiotic with antibacterial activity 
higher than Naldixic acid and more suitable for the treatment of 
systemic infections. They include Ciprofloxacin, levoflaxacin, 
nadifloxacin, rufloxacin, and sparfloxacin (WHO, 1995A).   
 
h. The macrolide antibiotics 
They were a large family of antibiotics and were called macrolide 
because of their chemical structure which contained a large lactone 
ring (Alexander, 1985). They were described to be active against 
many Gram-positive organisms and were bacteriostatic and might be 
bactericidal depending on the number of bacteria and the 
concentration of antibiotic. Their actions were found to be by 
inhibiting protein synthesis and binding the ribosomal sub-unit and 
interference with the transfer of amino acids from tRNA. The 
macrolide group was reported to contain erythromycin, spiramycin, 
oleanolomycin and tylosin. Erythromycin was obtained from 
streptomyces erythreus and found to act by interfering with tRNA 
movement. It was reported to be absorbed, distributed and excreted 
in urine and bile. 
Oleandomycin was isolated in (1954) from a strain of streptomyces 
antibioticus. Antibacterial activity is very similar to that of Pinicillin 
and it belongs to the macrolide group. In animal medicine it has been 
used to complement streptomycin, in the treatment of streptococcal 
and staphylococcal mastitis (Brander and Pugh, 1977). 
Spiramycin, a macrolid  antibiotic, was produced by certain strains 
of streptomyces ambofaciels (WHO, 1998A). it was described to 
have a wide antibacterial activity and could persist longer in tissues 
and at a higher concentration will be excreted in bile and faeces 
(Alexander, 1985) . Tylosin was widely used. Macrolide antibiotic 
because it was not very toxic , it could be well absorbed in the urine 
and bile. It was described to be active against Gram-positive bacteria 
and a few Gram-negative bacteria. 
E. Uses of antibiotics in food-producing animals 
The main uses were therapeutic, prophylactic and growth promoting. 
a. The therapeutic uses 
 Therapeutic antibiotics were used (Dixon et al., 1993) to control 
infection caused by bacteria and were dosed to get rid of the disease-
causing organisms while causing no long-term health effects. The 
doses in therapeutic uses were administrated usually to individual 
animals, by a veterinarian. For group of infected animals antibiotic 
could be administrated orally in animal feed or drinking water. 
Gracey (1981) mentioned the diseases for which therapeutic uses of 
antibiotics were practiced. These were actinomycosis and 
actinobacillosis in cattle, goats and sheep; red water disease, 
malignant oedema and pneumonia. 
 
b. Antibiotics as prophylactic agents 
These were employed when animals were known to be more 
susceptible to an infection (Dixon et al, 1993).   
c. Antibiotics as growth promoters 
This practice started  since 1940 (Bonner, 1997). The effects were 
discovered by accident when chickens were fed vitamin B12, which 
was produced by fermenting bacteria. The birds grew faster than 
usually . it was then realized that the bacteria   also produced the 
antibiotic chlorotetracylines. 
In using antibiotics as growth promoters, the antibiotics were mixed 
with feed at sub-therapeutic concentrations to suppress the activities 
of some of natural bacteria in animal intestinal tract (Dixon et al., 
1993). 
Poultry products (meat,liver,kidney) were found to be contaminated 
with chlortetracylin used as a stimulant for poultry growth. Most 
often the antibiotic was definable in the tissues of the kidney (24.7 
percent ), live and more seldom  in that of the muscles (2.4 percent). 
Regular control is needed in the country over the presence of 
antibiotic in the products of poultry industry (shereleva ,et. al , 
1977). 
The use of antibiotics as growth promoters by using continual 
administration to animals that were considered clinically and 
nutritionally normal (Armstrong, 1984). 
F. Pathway of antibiotics in animal tissue and its relation to their advers 
effects. 
The pathway of antibiotic biotransformation (Deiatowr, 1983) showed its 
possible advers effects and residues accumulation. Antibiotics were like other 
drugs in the possible pathway of residue production. The biotransformation that 
antibiotics could undergo were numerous. According to different causes, they 
led either to metabolites, which did not posses the activity of the parent 
compound or possibly to molecules responsible for the activity. 
G. Possible Health Risks associated with antibiotic residues . 
These were haptens which had the cabability to bind directly or indirectly to 
the protein of the final antigen (Deiatowr, 1983). 
a. Allergenic effects: occasionally allergic skin reactions may occur in 
small animals following previous treatment by penicillin, and there 
are after reports of similar reaction in thin skinned horses. Veterinary 
surgeons who are themselves sensitive to penicillin must use it with 
care (Brander and Pugh,1977). These were haptens which had the 
capability to bind directly or indirectly to the protein of the final 
antigen (Deiatowr, 1983). Penicillin was a well-known example. The 
antibiotic or its metabolite penicillenic acid were also do bind to the 
amino acid lysine. The penicilloyl-protein conjugates were allergens. 
Cross immune-reactions which were numerous between penicillin 
used to produce identical conjugates. 
b. Disorders of intestinal flora: (Brander and Pugh (1977) showed 
that a dangerous situation has been reported quite frequently in 
human medicine where broad-spectrum antibiotic have eliminated 
bacterial flora leaving the field free for the multiplication of yeasts 
and fungi which have been taken on pathogenic attribute.  
c. Toxicological effects: the toxicity of streptomycin has been widely 
reported and three types: local sensitization with dermatitis is only of 
significance to veterinary surgeons who frequently handle powder or 
solution and may themselves become sensitized or allergic. Systemic 
toxicity is an important in both human and veterinary medicine and 
has been mainly responsible for the limited use of streptomycin in 
the veterinary field. Acute or chronic toxicity acute is characterized 
by anaphylactoid response with nausea, vomiting and rapid collapse 
with loss of consciousness chronic toxicity is of two types , one 
caused by streptomycin and other by dihydrostreptomycin. (Brander 
and Pugh, 1977).  Studies in experimental animals for streptomycin 
and dihydrostreptomycin (WHO, 1995B) showed that they were 
responsible for accumulation in the perilymph of the hepatic 
function. Antibiotics caused acute toxicity to the host when 
administrated in high dosage (Burtis et al., 1991). For example 
aminoglycosides could cause acute tubular necrosis when given in a 
dose more than 35 micrograms per milliliter. Sulphonamides could 
produce crystalline aggregates in kidneys, ureters and bladder when 
given in a dose more than 125 micrograms per milliter.   
d. Occurrence of antibiotics resistance of bacterial strains:  
Since 1960s, public health officials and scientists, world 
wide, had tried to quantify the role of antibiotics used in 
animals and bacterial resistance human diseases (Bonner, 
1997). Some bacteria have a natural ability to resist the 
effect of a particular drug because of the presence of 
enzymes which are capable of destroying the drug 
(Brander and Pugh, 1977). 
H. Monitoring and surveillance of antibiotic residues:  
monitoring was designed to provide specific information on the occurrence of 
antibiotic residues to know the violations in specified animal population on an 
annual national basis (FDA, 1994). Surveillance was designed to investigate 
and control the movement of potentially adulterated products. The sampling 
was biased and was directed at particular carcasses or products in response to 
information from monitoring or other sources (FDA, 1994). 
I. Analytical methods available for antibiotic residues detection 
Many  methods were used to detect antimicrobial agents (Patal et al., 1996). 
They  varied according to the type of residues and the type of food to be 
analyzed some of these methods were biological methods and other were 
chemical methods. The biological methods included microbial inhibition 
methods and enzyme linked immunosorbent assay (ELISA). Chemical methods 
include high performance liquid chromatography (HPLIC), gas 
chromatography (GC) and mass spectroscopy (MS). Other methods like 
electrophoresis were also used. 
a. Bacterial growth inhibition methods 
this method was developed by Silver man & kosikow(1952). 
Bacterial growth inhibition methods were widely used as screening 
methods for detecting antibiotic residues. Their advantage of being 
relatively in-expensive, rapid and permitted a large number of 
samples to be analyzed (Dixon et al, 1999). The major disadvantages 
of these methods are that they are not very specific for antibiotic 
identification, purposes are qualitative, have limited detection levels 
to many antibiotics and requires several hours before results are 
available (Suhren and Heeschen, 1996). 
Several tests are available to determine the susceptibility of an 
organism to a specific antimicrobial drug. The agar diffusion test is 
most commonly used in small laboratories. This test involves placing 
disks impregnated with different antimicrobial drugs on to agar 
plates containing the infective organism. 
After specified time, the plate is observed for zones of inhibition. 
These zones show which antimicrobial  agents are not most effective 
in vitro (Boyce and Wanamaker, 2000). 
STOP and LAST  tests were commercially available. They were 
depending on the inhibition of Bacillus subtilis but STOP test used a 
lower concentration of Bacillus subtilis spores (Tritcher, et. al , 
1987). 
b. Enzyme linked immunosorbent assay (ELISA) 
The antisera were applied in an enzyme-linked  immuinosorbent 
assay (ELISA) for lasalocid , which was validated for chicken serum 
, liver and muscle (kennedy, 1995). Bridge homology in the ELISA 
was overcome by absorbing unspecific antisera onto aconjugate  
between salinomycin  and chicken serum albumin , which was 
immobilized onto Biosilon beads . The described assay is highly  
specific for lasalocid , and is capable of detecting lasalocid at 
concentration of less than 0.15ng/g ,depending on tissue. Residual 
concentration of lasalocid in broiders medicated feed containing 90 
mg/kg lasalocid were measured during a 7 day withdrawal period. 
The half-life of lasalocid was 11,36 and 41h in serum, liver and 
muscle, respectively. lasalocid concentrations in liver were 
approximately 10 ng/g 7 days withdrawal of the medicated feed. 
c. Chemical methods commonly used for antibiotic residues 
detection 
They include high performance liquid chromatography (HPLC) and 
mass spectroscopy. These methods could differentiate between 
different antibiotics (Patal et al, 1996).  HPLC is expensive, need 
different techniques to deal with different antibiotics, other chemical 
methods like thin layer chromatography (TLC) was also used, 
provide a solution to conduct simple techniques but they were 
limited by the complex extraction and clean up protocols. 
One of the alternatives chemical methods for detection of 
sulphamethazine in muscle (Sheran, et. al , 1994) was sample 
preparation technique called matrix solid phase dispersion (MSPD) 
in combination with thin layer chromatography (TLC) or high 
performance liquid chromatography (HPLC). The MSPD technique 
(Sheran et. al.,1994) consists  of homogenizing 0.5gram of tissue 
with  two gram of carbon (c18)in mortar and pestle for 30 to 45 
seconds . The homogenate was packed in syringe barrel and washed 
with eight ml of hexane followed and 8 ml of dichlormethane. The 
formed extract was then suspended in solvents and injected in 
analytical column for HPLC or spotted on TLC. Simple method for 
determining residual Oxytetracycline (OTC) in chicken products 
(muscle, liver, and egg) by high performance liquid chromatography 
(HPLC) was developed (Furusawa,1999). Samples were prepared by 
homogenization with a cetonitrile –n- hexane (5+4, v/v) followed by 
centrifugation to minimize fat and protein contents. OTC in the 
acotonitrile layer was free from interfering compounds when 
examined by HPLC using a lichrospher 100 Rp-8+7,v/v/v , ) and a 
photodiode array detector. 
d. Electrophoresis method used in antibiotic residues detection 
The method was  found to be readily reproducible and have good 
sensitivity. It could be successfully used in the demonstration and 
identification of residual amounts of antibiotics in meat and eggs. It 
was also established that with the use of agarose of pH 6.0 amino 
glycosides, beta-lactams, flavomycin, spectionmycin, and monensin 
showed higher migration capacity. The same value of pH was 
contributive to increasing the migration distances with 
macrolites,zincbacitracin, and tetracyclines. It was demonstrated that 
the use of electric current at 50 MA made it more favourable to 
separate and identify antibiotic (lonova, et. al, 1985). 
 
 
CHAPTER TWO 
MATERIALS AND METHODS 
 
 
 
A .  Materials    
      a. Test medium                                                                                                                           
standard nutrient agar in the form of dehydrated powder was used. The medium 
formula in litter contained;  
           peptone            5grams 
beef extract      3grams 
sodium chloride         8grams 
agar No.2           12grams 
 
b. Test organism 
 Bacillus subtilis 
c. Filter papers 
 These were cut using sterile stainless siessor to squares paper of 1cm in 
diameter, then sterilized by autoclaving at 121°C for 15 minuets in glass 
bottles and kept for use. 
d. Samples handling tools; 
 These were stainless steel forceps, and blades. They were used in cutting 
and handling kidney, muscle and liver samples and control samples.     
 
B. Methods 
The developed one-plate test was used. 
 a. Test Medium Preparation 
twenty eight grams of powder was placed in 1000ml of distilled water .The 
medium was autoclaved at 121°C for 15minutes. When the medium was cooled 
to 50°C the Bacillus subtilis spores suspension was added. The solidified agar 
of test medium was kept in refrigerator at 4°C.  
b. Preparation of standard test organism culture.  
Bacillus subtilis was seeded in nutrient broth. sporulation culture medium was 
prepared in 500ml flat-sided bottles closed loosely with screw caps for 
adequate aeration . Each bottle contained nutrient broth culture of Bacillus 
subtilis and incubated at 37°C for 48hours until 90% of culture were spores.                                  
C. Collection of tissue samples a total of 160 tissue samples were collected 
from kidney, muscle and liver 
1.  Tissue samples were collected from the following: 
 a. Omdurman 
 b. Khartoum 
 c. Khartoum North. 
2. Tissue samples were collected from poultry slaughtering areas at  
 a. Omdurman 
 b. Khartoum North. 
 
d. Preparation of culture media 
In very sterile Petri dish add one ml of bacillus sibtilis Nutrient agar sterilized 
in autoclave was left to cool at 50°-55°C. Twenty ml of this media were  
poured in Petri dishes with 1 ml of standard organisms. Then mixed and left for 
10 minutes to solidify on a leveled  surface bench. With a clean dry and sterile 
forceps pick up square filter paper containing  fluid extracts of tissue to be 
tested . forceps was sterilized by flame .   
 plates were incubated at 35°c until growth is visible within 24 hours . Zone of 
inhibition was noted round the square filliter paper when the sample contain 
antibiotic , but the negative sample did not show such clear zone .  
 
 
 
 
 
 
 
 
 
 
 
CHAPTER THREE 
RESULTS 
 
 A total of   67 broiler meat and 93 layers meat samples were sampled at 
random from markets and poultry slaughter houses. As shown in table (2) and 
figure (2)  
 The samples distribution as follows;   
 1. Khartoum          15.6 % 
2. Khartoum North     22.47 % 
3. Omdurman              5.12 % 
This indicated 8.95 %( n=67) of the broiler meat and 22.58 %( n=93) of the 
layers meat were positive for antibiotic residues. (table 1 and figure 1). 
The sample types tested for the presence of antibiotics showed the followings 
results: 
 1. Muscles  11.47% (n=61) 
 2. Kidneys  24.63% (n=69) 
 3. Livers 10% (n=30) (table 3 and figure 3) 
The companies of the Shebika, Mico, Raada and Arabia showed zero 
percentages as positive samples, and other farms showed a 24.45 %(n=110) 
positive samples table 4). 
Nazik (1998) should that inhibition activity detection test were applied on 
bovine kidneys using the organism – Bacillus subtilis  BGA . The results 
showed that. 9 (81 . 80%) of the 11 positive samples of the inhibition activities 
were around the tested tissue of kidney cortex .  
 
 
 
Table (1): The number and Type of Meat samples collected from 
Khartoum State and samples positive for the presence of antibiotic 
residues 
Type of sample Number  of 
samples tested   
Number of 
positive samples
percentage 
Broiler meat 67 6 8.95% 
Layer meat 93 21 22.58% 
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FIGURE (1) 
Showing the percentage of samples tested and percent positive samples.  
 
 
 
 
 
 
 
 
 
 
Table (2): Number of the samples collected from Khartoum, Kh. North 
and Omdurman for the detection of antibiotic residues 
Locality Number of 
sample tested 
Number of 
positive sample 
Percentages 
Khartoum 32 5 15.6 
Khartoum North 89 20 22.47 
Omdurman 39 2 5.12 
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FIGURE (2) 
Showing the number of samples collected from Khartoum state with 
positive percentages in each locality .  
 
 
 
 
 
 
 
 
 
 
  
 
Table (3): Number and type of the tissues tested 
Type of tissue 
examined  
Number of 
samples tested 
Number of 
positive samples
Percentages 
 Muscle 61 7 11.47% 
Kidneys 69 17 24.63% 
Liver 30 3 10% 
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FIGURE (3) 
Showing the type of samples with percentages of positive samples.  
 
 
 
 
 
 
 
 
 
 
 
Table (4): number of the samples collected from the companies and other 
farms 
Company Number of 
samples tested 
Number of 
positives 
Percentage 
Shebika 37 0 0 
Mico 5 0 0 
Raada 5 0 0 
Arabia 3 0 0 
Other farms 110 27 24.54 
 
Table (5):  samples collected during months from June to October 
Month Number of 
muscle samples 
tested 
Number  of 
kidney samples 
Number of the 
liver samples 
tested 
percentage 
 Total  Positives Total Positives Total Positives   
June 9 0 3 0 16 2 7.14 
July 16 0 3 0 - 0 0 
August 36 7 16 0 - 0 0 
September - 0 13 0 11 1 4.16 
October - 0 34 17 3 0 45.9 
 
CHAPTER FOUR 
DISCUSSION 
 The antibiotic residues in broiler meat and layers meat samples collected 
from Khartoum, Khartoum North and Omdurman was detected Hazards of 
antibiotics in poultry . for human consumption were evident. The findings 
indicated a problem of misusing antibiotics in poultry for meat production. The 
percentages of positive samples were considered high for the consumer. 
Antibiotics are used in poultry for the treatment of diseases, prevent diseases, 
control diseases and promote growth. 
Recently hazard using of antibiotics in small farms for broiler meat and layers 
has , as resulted in some health problems. 
Concerns are increasing about the creation of antibiotic resistant microbial 
pathogens strains, is that poultry treated with antibiotics develop resistant 
strains of microbial pathogens that can be transferred to people by foods. 
Inappropriate use of antibiotics is undesirable for two main reasons that 
produce toxic or allergic reaction in susceptible individuals who eat poultry 
meat. The other reason microorganism develop resistance. Mass treatments 
with antibiotic in Veterinary units was no doubt a practice increasing the 
hazard of antibiotic residues as a long as withdrawal time had not been catered 
for. The inhibition activities of kidney samples with the muscles and livers . 
This high concentration of antibiotic residues in kidney our findings pointed to 
the health hazards related to antibiotic residues in meat in the state of 
Khartoum. 
Poultry farms: 
• Enforce strict regulation to forbid farmers from using antibiotic 
before slaughtering time 
• Any farm should be under the control of veterinary authorities.   
•   Layers in poultry production should take long time until antibiotic 
enforce. 
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